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(57)Abstraot 

PROBLEM TO BE SOLVED: To provide a polishing composition having a high polishing rate and capable of inhibiting generator 
of scratches and reducing surface roughness. 

SOLUTION: The polishing composition for a memory hard disk comprises water, silicon dioxide, an oxidizing agent and at least 
one organic aoid selected from the group consisting of malic acid, mateic acid, lactic acid, acetic acid, citric acid, succinic acid, 
imalonic acid, gJycolic acid, adipic acid, ascorbic acid, itaconic acid, iminodiacetic acid, glyoxylic acid, formic acid, acrylic acid, 
crotonio acid, nicotinic acid, citraconic acid and tartaric acid, has a pH of at least 1 but less than 7 and is substantially free 
from a metallic ion. The manufacturing method of a memory hard disk comprises using the same. 
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JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. *+** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[ClaimCs)] 

[Claim 1] The constituent for memory hard disk polish which pH of a constituent is less than [ 1 or more ] seven, and is 

characterized by a constituent not containing a metal ion substantially coming [ at least one kind of organic acid chosen from the 

group which consists of water, a silicon dioxide, an oxidizer and a malic acid, a maleic acid, a lactic acid, an acetic acid, a citric 

acid, a succinic acid, a malonic acid, a glycolic acid, an adipic acid, an ascorbic acid, an itaconic acid iminodiacetate, a glyoxylio 

acid, a formic acid, an acrylic acid, a crotonio acid, a nicotinic acid, a citraconic acid, and a tartaric acid ]. 

[Claim 2] The constituent for polish of the memory hard disk-according to claim 1 whose content of a metal ion is 500 ppm or 

less. 

[Claim 3] The constituent for polish of the memory hard disk according to claim 1 or 2 whose silicon dioxide is colloidal silica. 
[Claim 4] The constituent for polish of a memory hard disk given in any 1 term of claims 1-3 which is at least one kind chosen 
from the group which an oxidizer becomes from a chloric acid, perchloric acid, a sulfuric acid, persulfuric acid, a nitric acid, a fault 
nitric acid, a hydrogen peroxide, the iodic acid, and periodic acid. 

[Claim 5] The constituent for polish of the memory hard disk according to claim 4 whose oxidizing agent is a hydrogen peroxide. 
[Claim 6] The constituent for polish of a memory hard disk given in any 1 term of claims 1-5 which is at least one kind chosen 
from the group which an organic acid becomes from a malic acid, a maleic acid, a lactic acid, an itaconic acid, and an acetic acid. 
[Claim 7] The constituent for polish of a memory hard disk given in any 1 term of claims 1-6 whose content of a silicon dioxide is 
1 - 40% on the basis of the weight of the constituent for polish. 

[Claim 8] The constituent for polish of a memory hard disk given in any 1 term of claims 1 -7 whose content of an oxidizer is 0.1 
- 5% on the basis of the weight of the constituent for polish. 

[Claim 9] The constituent for polish of a memory hard disk given in any 1 term of claims 1-8 whose content of an organic acid is 
0,01 - 10» on the basis of the weight of the constituent for polish. 

[Claim 10] The constituent for polish of a memory hard disk given in any 1 term of claims 1 -9 whose pH of a constituent is less 
than [ 2 or more ] four. 

[Claim 11] The memory hard disk manufacture approach characterized by surface roughness grinding the nickel-P disk which is 
less than [ Ra=30A ] usingthe constituent for polish of a publication in any 1 term of claims 1-9. 

[Claim 12] The manufacture approach of the memory hard disk characterized by performing a preliminary polish process once at 
least beforehand, and performing finishing polish using the constituent for polish given [ the substrate for memory hard disks 
whose surface roughness is less than / Ra=1 5 A ] in any 1 term of claims 1-9. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable constituent for polish to grind the front face in manufacture of the 
base for magnetic disks used for stores, such as a memory hard disk, i.e.. a computer etc. This invention relates to the 
constituent for polish applicable to the manufacturing' technology for obtaining the especially excellent finish-machining front 
face about the constituent for polish used for manufacture of the memory hard disk represented by a nicket-P disk, a nickel-Fe 
disk, a boron carbide disk, the carton disk, etc. in more detail. Moreover, this invention relates also to the manufacture approach 
of a memory hard disk useful to the high capacity magnetic disk drive which has high recording density by using the 
aforementioned constituent for polish. 
[0002] 

[Description of the Prior Art] 

[0003] The memory hard disk used for the magnetic disk drive and it which are the store is also asked for a miniaturization and 
high capacity-ization, and the surface recording density of a memory hard disk is improving at dozens of% of a rate for the year 
as a miniaturization and high-performance-izing of a computer progress in recent years. 

[0004] Therefore, the tooth space on the memory hard disk which the recording information of the specified quantity occupies 
becomes still narrower, and magnetism required for record is becoming weak. For this reason, in the latest magnetic disk drive, 
the head floatation high which is the clearance between the magnetic head and a memory hard disk which write information 
needed to be made small, and the current head floatation high has amounted to below 10 microinohes (about 0.025 micrometers). 

[0005] Since the so-called "head crash' occurs and the magnetic medium and the magnetic head of a memory hard disk front 
face may be damaged when a projection and a wave which exceed fixed magnitude on the memory hard disk front face rotated at 
a very big rate exist, it is required to generate neither a projection which exceeds fixed magnitude on a memory hard disk front 
face, nor a wave. 

[0006] The base for the memory hard disks used on the other hand present most widely (henceforth a "SAPUSUTO rate") forms 
non-electro lyzed nickel-P plating to blank material. Blank material is the object which gives display flatness, and it is obtained by 
operating orthopedically the substrate which consists of construction material of aluminum and others by wrapping processing or 
other approaches using the PVA grinding stone which hardened engine-lathe processing by diamond turn, and SiC abrasives, and 
was created. 

[0007] The so-called texture processing which the hand of cut of the memory hard disk by polish is the object which prevents 
that the field on a memory hard disk becomes an ununiformity when eye. a muscle of the different fixed direction sticks, and 
generally attaches concentric circular eye a muscle to that the magnetic head sticks to a memory hard disk and a substrate 
front face at the substrate after polish may be performed. In recent years, in order to make the head floatation high still lower, 
light texture processing which made thinner eye a muscle give on a substrate is performed, or the substrate of the non texture 
which does not perform texture processing and does not attach eye a muscle is also used. 

[0008] When a crater which is called a **** scratch which exceeds the Fixed depth and die length on a memory hard disk front 
face, and a pit exists, information may not be written in thoroughly, but poor reading of information lack or information called the 
so-called "bit omission" may take place, and only the part may become the cause of generating the error of a magnetic disk 
drive. When manufacturing a memory hard disk about extent of the surface discontinuity of a scratch, a pit, etc. here using the 
substrate of the above mentioned non texture, even a very shallow thing becomes a problem, but when using the substrate to 
which texture processing and light texture processing were performed and there are some which cannot be removed by those 
processings, the above problems may occur. 

[0009] Therefore, before forming a polish process, i.e., a magnetic medium, it is very important by stopping the granularity on the 
front face of a substrate in a process to the minimum to attain high surface smoothness and smooth nature and to suppress a 
scratch, a pit, a minute projection, and generating of other surface discontinuity. 

[001 0] Conventionally, as for polish of a substrate, it was common to have been finished by 1 time of the polish process using 
the constituent for polish containing an aluminum oxide or other various abrasives, water, and various kinds of polish accelerators 
(henceforth [ description / the ] a "slurry"). However, it was difficult to be satisfied with 1 time of a polish process of all of 
removing the surface discontinuity and the wave of the comparatively big projection on the front face of a substrate, a pit, etc., 
and making surface roughness into min into fixed time amount. Therefore, the polish process which amounts to two or more 
steps came to be examined. 

[001 1] When the number of polish processes is two, the main objects of the 1st step of polish are removing the surface 
discontinuity and the wave of the comparatively big projection on the front face of a substrate, a pit, etc., i.e., raising surface 
smoothness. Therefore, rather than making surface roughness small, the big constituent for polish of processing correction 
capacity is required from aforementioned surface discontinuity and an aforementioned wave, without generating the deep scratch 
which cannot be removed by the 2nd step of finishing polish. 

[0012] The object of the 2nd step of polish, i.e., finishing polish, is making surface roughness of a substrate into min. Therefore, 
surface roughness is rather made smaller than processing correction capacity is large to big surface discontinuity and a big wave 
which are required by the 1st step of polish, the new product for polish can raise smooth nature, and it is important for it that a 
detailed scratch and a detailed pit, a minute projection, or generating of other surface discontinuity can be prevented. 
Furthermore, it is important that the viewpoint of productivity to a polish rate is also large. In addition, extent of surface 
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[0013] Moreover, in recent years, various amelioration has been made in processing of the blank material by the PVA grinding 
stone for a =*=* EKOSUTO outback. It considers making surface roughness of plank material small and making quality, such as 
surface roughness of the plating substrate before polish, and a wave, into the level after the 1st step- of polish in the former by 
these amelioration. If such processing is performed, the 1st step of processing will become unnecessary and it will also become . 
possible to process only the so-called finishing polish. 

[0014] For the aforementioned object, especially in finishing polish, an aluminum oxide or other abrasives were ground thoroughly, 
it prepared to suitable particle diameter, and polish of a substrate has been, performed to what added water to this using the 
constituent for polish containing the constituent for polish which added an aluminium nitrate, various kinds of organic acids, and 
other polish accelerators, and was prepared or colloidal silica, and water. 

[0015] However, when the former constituent for polish was used, there was room of amelioration in the field of a minute 
projection or generating of a detailed pit. Moreover, when the latter constituent for polish was used, a roll-off, dub-off, etc. which 
are the index of sagging of a polish rate and a substrate end face had the room of amelioration at the point of washing after 
polish further. 

[0016] That the aforementioned problem should be solved to JP,1-246068,A The colloidal silica solution which adjusted pH to 
eight or less by the organic acid is used as an abrasive material. The mirror finish approach of the aluminum alloy substrate 
characterized by grinding simultaneously one side or both sides of an aluminum alloy substrate again to JP.2-1 85365,A The polish 
approach ground using the colloidal silica solution which adjusted pH to eight or less by the organic acid is indicated about the 
aluminum alloy disk with which the remainder consists of aluminum and an unescapable impurity including Mg and Mn. ■ 
[0017] Furthermore, it is the constituent for polish. of the memory hard disk which comes to contain abrasives and water, and the 
constituent for polish of the memory hard disk characterized by coming to contain the iron compound further dissolved in this 
constituent is indicated by JP,1 0-20441 6.A. If this constituent for polish is used, a polish rate is large and surface roughness can 
obtain a small substrate. 

[0018] Moreover, the manufacture approach of the magnetic-disk substrate characterized by grinding using the colloid abrasive 
material which contained the trivalent iron ion of 0.01 or more mol/l as a salt, and contained the silica particle with a particle size 
of 0.5 micrometers or less is indicated by JP,1 1-16771 1 ,A. 

[0019] Furthermore, including the solution layer, the abrasive material, and the kind containing the ligand of the element 
contained in this front face, this ligand has combined with the ion of many elements, or an atom, and the slurry for surface polish 
characterized by the powerful enough thing that this association removes the adsorbed ion or atom of many elements from this 
front face is indicated by JP,2000-42904,A. 

[0020] However, it was difficult to fulfill simultaneously control of sufficient polish rate and a scratch, the corrosion of a grinder 
and prevention of breakage, and ail sufficient quality of a polished surface as a result of examination by this invention person. 
[0021] 

[Problem(s) to be Solved by the Invention] This invention can solve many aforementioned problems, i.e., a polish rate for which 
the conventional constituent for polish was asked controls generating of a scratch greatly, and is offering the constituent for 
polish which can make surface roughness small. 
[0022] 

[Means for Solving the Problem] This invention is the constituent for polish of the memory hard disk for solving said teohntcal 
problem. Water, a silicon dioxide, an oxidizer and a malic acid, a maleic acid, a lactic acid, An acetic acid, a citric acid, a suocinic 
acid, a malonic acid, a glycolic acid, an adipic acid, An ascorbic acid, an itaconic acid, iminodiacetate, a glyoxylic acid, a formio 
acid, Coming [ at least one kind of organic acid chosen from the group which consists of an acrylic acid, a crotonic acid, a 
nicotinic acid, a citraconic acid, and a tartaric acid ], pH of a constituent is less than [ 1 or more ] seven, and it is characterized 
by a constituent not containing a metal ion substantially. 

[0023] Moreover, the memory hard disk manufacture approach of this invention is characterized by surface roughness grinding 
the nickel-P disk which is less than [ Ra=30A] using said constituent for polish. 

[0024] Furthermore, the memory hard disk manufacture approach of this invention is beforehand characterized by performing a 
preliminary polish process and performing finishing polish for the SAPUSUTO rate for memory hard disks whose surface 
roughness is less than [ Ra=1 5A ] using said constituent for polish once at least 

[0025] And as for the constituent for polish of the memory hard disk of this invention, it is possible for a polish rate to control 
generating of a scratch greatly, and it can make surface roughness small, 

[0026] Moreover, according to the memory hard disk manufacture approach of this invention, a polish rate is able to control 

generating of a scratch greatly, and surface roughness can obtain a small memory hard disk. 

[0027] 

[Detailed Description of the Invention] Although any water of industrial water, a city water, ion exchange water, and distilled 
water is usable to it if the metal ion is not substantially contained in the constituent for polish by water this invention, it is 
desirable to use what ****(ed) the ion exchange water which does not contain a metal ion substantially, and removed the foreign 
matter. Although it is also possible to the constituent for polish by this invention to use the water containing a metal ion, it is 
required for it from the constituent for polish final in that case a suitable means, for example, the ion exchange, and to remove a 
metal ion as be alike. . ' 

[0028] In addition, in this invention, a "metal" means the element of IA group, an IIA group, an IB-VIIB group, and a VIII group, 
[0029] The constituent for polish by abrasives this invention is characterized by including a silicon dioxide as abrasives. Although 
that from which colloidal silica, fumed silica, and other manufacturing methods and description differ recognizes variety existence 
at a silicon dioxide, it is desirable that it is colloidal silica. 

[0030] There is an approach of carrying out particle growth of the ultrafine particle colloidal silica which carried out the ion 
exchange of a sodium silicate or the potassium silicate, for example as an approach of manufacturing colloidal silica, an approach 
of hydrclyzing alkoxysilane with an acid or alkali, or the approach of decomposing an organic silicon compound thermally with wet 

[0031] Moreover, it is able for addition of an acid and/or alkali or the ion exchange to adjust pH for the colloidal silica marketed, 
and for colloidal silica to enable it for high concentration to also maintain a colloidal state. Furthermore, although there is a thing 
of the high grade which there are [ high grade ] a mono dispersion thing and a thing which some particles join together and has a 
meeting ratio in the colloidal silica marketed, and reduced the content of a metal impurity etc., any above-mentioned colloidal 
silica can be used for the constituent for polish by this invention. 

[0032] The particle size of a silicon dioxide influences the quality of a polish rate or a polished surface, sufficient polish rate is 
maintained, surface roughness of a polished surface is made small enough, and the particle size of a silicon dioxide is the mean 
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viewpoint of maintaining sufficient polish rate and maintaining the homogeneity dispersibility of a constituent and moderate 
viscosity to a silicon dioxide is 1 - 20% preferably 1 to 40% to the total weight of the constituent for polish. 
[0034] It is characterized by a polish accelerator and the constituent for polish by this invention containing an oxidizer. This 
oxidizer acts as a polish accelerator by using it together with an above-mentioned organic acid. As for an oxidizer, in this 
invention, it is desirable that it is what does not contain a metal ion. It is desirable that it is at least one kind chosen from a 
chloric acid, perchloric acid, a sulfuric acid, persulfuric acid, a nitric acid, a fault nitric acid, a hydrogen peroxide, the iodic acid, 
and periodic acid as such an oxidizer, and it is desirable that it is especially a hydrogen peroxide. Although the oxidizer may 
contain the metal ion, it is required from the constituent for polish final in this case a suitable means, for example, the ion 
exchange, and to remove a metal ion as be alike. 

[0035] The content of the oxidizer in the constituent for polish by this invention changes with the classes. However, generally 
the content of the viewpoint of making effectiveness [ KEMIKARU / oxidizing agent ] discovering enough, and maintaining 
sufficient polish rate, and preventing generating of a scratch to an oxidizing agent is 0.1% or more to the total weight of the 
constituent for polish, on the other hand, if a certain fixed content is exceeded, the content of an oxidizer will come out from a 
viewpoint of preventing the deformation or the burst of a storage container resulting from the oxygen generated by the viewpoint 
of the profitability in which the polish rate amelioration accompanying the increment in an oxidizer is no longer obtained, and 
disassembly of a superfluous oxidizer, 3% or less preferably 5% or less to the total weight of the constituent for polish, 
[0036] Moreover, the constituent for polish by this invention is characterized by including at least one kind of organic acid 
chosen from the group which consists of a malic acid, a maleic acid, a lactic acid, an acetic acid, a citric acid, a succinic acid, a 
malonic acid, a glycolic acid, an adipic acid, an ASUKORUPIN acid, an rtaconic acid; iminodiacetate, a glyoxylic acid, a formic acid, 
an acrylic acid, a crotonic acid, a nicotinic acid, a citraconic acid, and a tartaric acid. As for these organic acids, it is desirable by 
using it together with the above-mentioned oxidizer that it is at least one kind chosen from the group which acts as a polish 
accelerator and consists of a malic acid, a maleic acid, a lactic acid, an itaconic acid, and an acetic acid especially. In addition, 
the organic-acid salt containing a metal ion may make the silicon dioxide which is abrasives condense, and the floe may cause 
scratch generating. 

[0037] In addition, the content of the'organic acid in the constituent for polish by this invention changes with the classes. 
However, generally the content of the viewpoint of making effectiveness [ KEMIKARU / organic acid ] fully discovering, 
maintaining sufficient polish rate, and controlling generating of a scratch, and the viewpoint of profitability to an organic acid is 
0.1 - 5% preferably 0.01 to 1 0% to the total weight of the constituent for polish. 

[0038] Moreover, in case the above-mentioned constituent for polish is prepared, according to the object which attains quality 
maintenance and stabilization of a product, the class of workpiece, processing conditions, and the need on other polish 
processings, various kinds of well-known additives may be added further. 

[0039] Generally, a silicon dioxide, an oxidizer, and an organic acid are mixed in water, it is distributed, and the constituent for 
polish by constituent this invention for polish is prepared by dissolving other additives if needed further. The method of 
distributing or dissolving these components in water is arbitrary, for example, it agitates with a wing formula agitator, or it is 
distributed by ultrasonic distribution. Moreover, the addition sequence of these components is arbitrary, and first, you may 
distribute arid dissolve and it may perform any simultaneously. 

[0040] Although pH of the constituent for polish is changed by addition of various kinds of auxiliary additives, the constituent for 
polish by this invention needs to make pH less than [ 1 or more ] seven, in order to make the effectiveness of this invention 
disoover. Furthermore, it is more desirable to make pH less than [ 2 or more ] into four. The effectiveness of corrosion 
prevention, such as polish rate sufficient by making pH of a constituent into this range and a grinder, can be acquired. Therefore, 
when pH of the constituent for polish is less than 1, or to be seven or more, addition of alkali or an acid needs to adjust pH. Also 
in this case, it is desirable that shall use the alkali and the acid which do not contain a metal ion and the metal ion of the final 
constituent for polish shall not be included substantially. When the metal ion is contained in the raw material, it is required to 
remove a metal ion from the constituent for polish with a suitable means. 

[0041] The constituent for polish by this invention does not contain a metal ion substantially. If a metal ion is not contained 
substantially, it means approving that the metal ion of the amount which does not spoil the effectiveness of the invention in this 
application exists, specifically, generally, 500 ppm or less of 50 ppm or less of contents of the metal ion of the constituent for 
polish by this invention come out preferably. 

[0042] Moreover, in order to prevent an oxidizer decomposing on the occasion of storage of the constituent for polish by this 
invention, the constituent for polish may be kept in the condition of having divided into two or the constituent beyond it. In case 
the slurry containing abrasives, an organic acid, and water is prepared and saved as a high-concentration undiluted solution as an 
example and just before polish or its undiluted solution is diluted, although how to dissolve an oxidizer and to obtain the 
constituent for polish of a predetermined presentation can be considered, if such an approach is used, prolonged preservation will . 
be comparatively attained by high concentration. 

[0043] The constituent for polish by this invention can carry out preparation, storage, or transport as a comparatively high- 
concentration undiluted solution, and it can also be diluted and used for.it at the time of actual polish processing. It cannot be 
overemphasized that it becomes a more high-concentration solution in the condition of indicating the density range with the 
various above-mentioned desirable components as a thing at the time of actual polish processing, and taking such operation and 
of being case, stored or conveyed. Furthermore, it is desirable that the constituent for polish is manufactured with such a 
condensed gestalt from a viewpoint of the ease of dealing with it 

[0044] In addition, although the detailed device about the reason which can control generating of a scratch while the constituent 
for polish by this invention has small surface roughness in polish of a substrate and a polish rate is large is not understood 
clearly, if the substrate which carried out nickel-P plating is mentioned as an example, it will guess as follows. 
[0045] First, while a nickel-P plating front face is etched by operation [ KEMIKARU / organic acid ], the mechanical work by the 
detailed silicon-dioxide particle works at the place which oxidized according to an operation [ KEMIKARU / oxidizer ] and became 
weak, it is a small unit and the reason nil why surface roughness is small and nil why a polish rate is large is considered because 
a nickel-P front face is removed easily. 

[0046] Moreover, since the constituent for polish by this invention does not contain a metai ion, the reason which can control 
generating of a scratch is considered for not promoting condensation of the silicon dioxide which is abrasives. 
[0047] The memory hard disk manufacture approach by manufacturing method this invention of a memory hard disk includes 
grinding a memory hard disk using the above mentioned constituent for polish. 

[0048] There are for example, a niokel-P.disk, a nickel-Fe disk, a boron carbide disk, a carbon disk, etc. in the substrate of the 
memory hard disk used as the object for polish. It is [ among these ] suitable for especially a nickel-P disk. 
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nonwoven fabric type, a hair transplantation cloth type, a piloerection type, etc. can be used for a scouring pad. 
[0051] Moreover, the constituent for polish by this invention has small surface roughness, and although surface roughness can 
also grind in one step to the substrate adjusted to less than [ Ra=30A ] since generating of a scratch can be controlled while a 
polish rate is large, it is also possible to perform a polish process in two or more steps where conditions differed. When a polish 
process is performed in two or more steps, it is desirable to grind the polish process using the above mentioned constituent for 
polish using the constituent for polish by this invention to considering as the last polish process, i,e„ the substrate by which 
preliminary poiish was carried out. Furthermore, in-order to perform more efficiently polish by the constituent for polish by this 
invention, as for the surface roughness of the substrate by which preliminary polish was carried out, in the measuring method 
which used the optical surface roughness meter, being adjusted to less than [ Ra=15A ] is more desirable. 
[0052] The following is concretely explained using an example about the manufacture approach of the constituent for polish by 
this invention, and a memory hard disk. In addition, this invention is not limited to the configuration of many examples explained 
below, unless the summary is exceeded. 

[0053] To preparation **** of the constituent for polish, and ion exchange water, it added and colloidal silica (primary particle 
diameter; 0.035 micrometers), the oxidizer, and the organic acid were mixed as indicated by the table 1 , respectively, and the 
sample of examples 1 -32 and the examples 1 -1 3 of a comparison was prepared. Although the hydrogen peroxide used the 
hydrogen peroxide solution of concentration 31*, the content indicated to a table 1 is a value as a hydrogen peroxide. In addition, 
pH of each sample was as being shown in a table 1 . 

[0054] The substrate was created in order to perform assessment by two-step polish using the sample of the creation above of ■ 

the substrate for a polish trial. The polish conditions were as follows. 

[0055] 

Polish conditions (the 1st step) Grinder : Double-sided grinder Workpiece : 3.5" radio solution nickel-P substrate Polish number 
of sheets : (two sheet / carrier) x5 carrier x2 batch = 20 sheets Constituent for polish : DISKUTE-A3510 (Fujimi Make) . 
The constituent dilution ratio for polish: 1:2 ion exchange water (Fujimi Make) The constituent amount of supply for polish: A part 
for 100 cc/ Scouring pad : Surfin 018-3 

Processing pressure force : 80 g/cm2 Lower lapping plate rotational frequency : 60rpm Polish time amount : 5 minutes [0056] 
The polish trial was performed using the sample of a polish trial next the above-mentioned examples 1 -32, and the examples 1 - 
13 of a comparison, and the substrate [ finishing / the 1st step polish ]. The polish conditions were as follows. In addition, the 
surface roughness (Ra) of a substrate indicated the value measured using the optical surface roughness meter MicroXam [X50] 
(product made from U.S. Phase Shift). 
[0057] 

Polish conditions Grinder : Double-sided grinder Workpiece : 3.5" radio solution nickel-P substrate (finishing [ one step polish ] 
surface roughness:Ra= 12A) 

Polish number of sheets : (two sheet / carrier>x5 oarrierx2 batch = 20 sheet Scouring-pad : BELLATRIX N0058 (Kanebo, Ltd. 
make)) 

Processing pressure force : 100 g/cm2 Lower lapping plate rotational frequency : 40rpm The constituent dilution ratio for polish: 
Undiluted solution The constituent amount of supply for polish: A part for 50 cc/ Polish time amount : 10 minutes [0058] After 
polish, after sequential-washing the substrate and drying, the decrease of weight of the substrate by polish was measured. 
Measurement was performed about all 20 ground sheets, and the polish rate was found from the average. The valuation basis is 
as follows. 

O Less than [ less than / more than more than :0.1 micrometer/min 0:0.05 micrometer/min 0.01 micrometer/min / X:0.05 
micrometer/min ] [0059] Next, in the dark room, under the spotlight (Yamada optical industrial incorporated company make, . 
500,000 luxs), observation and the number of scratches were counted for the table rear face of all the substrates after polish, 
and it asked for the number of scratches per field from the average visually. It was as follows [ valuation basis ] as the 
assessment result about or more less than 20 X:ten or more 20 [/page //page //page / less than. O:10//page / OJ polish rate 
and the generating situation of a scratch being shown in a table' 1 . 
[0060] 
[A table 1] 
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[0062] The result of the examples 1 -32 of a table 1 shows that a polish rate with the big constituent for polish by this invention 
is obtained. Moreover, the constituent for polish by this invention was understood that it is possible to demonstrate the high 
polish engine performance from the result of examples 1 -32 and the examples 1-4 of a comparison. 

[0063] From the result of examples .1 -32 and the examples 5, 1 2, and 1 3 of a comparison, furthermore, a matte acid, A maleic 
acid, a lactic acid, an acetic acid, a citric acid, a succinic acid, a malonic acid, a glycolic acid, An adipic acid, an ASUKORUPIN 
acid, an itaconic acid, iminodiacetate. a glyoxylic acid, The constituent for polish by this invention containing at least one kind of 
organic acid chosen from the group which consists of a formic acid, an acrylic acid, a crotonic acid, and a nicotinic acid As 
compared with the constituent containing the ferric ammonium citrate (m) which is iron salt of the glutamic acid which is organic 
acids other than these, and an organic acid, it turns out that generating of a scratch can be prevented. 

[0064] Moreover, the result of an example 4 and the examples 6 and 7 of a comparison shows that a polish rate is large and the 
constituent for polish by this invention can prevent generating of a scratch as compared with the constituent containing the 
potassium chlorate which is an oxidizer containing a metal ion, or potassium persulfate. 

[0065] Furthermore, the result of examples 1 -9 and the examples 8 and 9 of a comparison shows that a polish rate is large and 
the constituent for polish by this invention containing an organic acid can prevent generating of a scratch as compared with the 
constituent containing an organic-acid salt 

[0066] And the result of examples 1 -26 and the examples 1 0-1 3 of a comparison shows that the constituent for polish by this 
invention can prevent generating of a scratch as compared with the constituent containing the conventional iron compound, and 
the constituent which contains an oxidizing agent further. 

[0067] In addition, surface roughness was not the level which poses a problem small [ the substrate ground by which sample of 
examples 1-32 and the examples 1-13 of a comparison ]. 

[0068] As mentioned above, it turned out that it is possible for a polish rate to control generating of a scratoh greatly as for the 
constituent for polish by this invention, and surface roughness can be made small, and a big polish rate is brought about 
[0069] 

[Effect of the Invention] As mentioned above, a polish rate can control generating of a scratch greatly, and the constituent for 
polish by this invention can bring about a big polish rate while becoming possible to make surface roughness small. 
[0070] Moreover, by using the constituent for polish by this invention, a polish rate can control generating of a scratch greatly, it 
is possible to make surface roughness small and the substrate for memory hard disks which has the outstanding processing front 
face can be manufactured efficiently. 

[0071] Furthermore, the substrate for memory hard disks which has outstanding finishing ****** can be beforehand 
manufactured once at least by performing a preliminary polish process and performing finishing polish using the constituent for 
polish according the substrate for memory hard disks whose surface roughness before finishing polish is less than [ Ra=30A ] fo 
this invention. 
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